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Operating Control Through Scientific Analysis*
By W. H. Justin

In these days of world reconstruction, political, social and eco
nomic chaos abroad, and the resultant instability at home, any
thing that is manifestly an improvement over old methods or a
constructive criticism of them should be hailed with delight by
those to whom it applies and be woven into the fabric of their
every-day affairs.
It may be taken for granted that the accounting profession is
ever reaching out for new methods to solve the new as well as the
old problems; that, like all other human activities, it is ever in a
process of evolution; and that, as time passes on, the antiquated
methods are discarded one by one, as developments prove them to
be inadequate to the purpose for which they were designed.
In the old days the scythe and the flail were deemed sufficient
for the harvesting of grain, the horse sufficient for all transporta
tion facilities, the letter for all communication, and so on. Like
wise, in those same good old days, it was deemed sufficient that
the business man, the manufacturer or the merchant, should once
each year cast up his accounts, or have it done for him, and from
the results thus obtained boast of his past financial achievements
and speculate on his future conquests.
In all these activities science had very little to do. But, in the
passing of time, the harvester has taken the place of the scythe
and flail; the locomotive, the automobile and the air craft have
supplanted old Dobbin; and the telephone, the telegraph and the
wireless have come to the assistance of the modern business man,
helping him to solve the problems of quicker communication.
Also, industrial management, in these days, is under a scientific
control no less exact than that which carries the wireless message
from the broadcasting station to the ear of the listening multitude.
Thus we have emerged from the more or less primeval day of
commercial boasting and non-commercial speculation to the pres
ent day when science stands at attention, enabling us to apply the
acid test to the past commercial achievement and at the same time
*A paper read at the regional meeting of the American Institute of Accountants at Omaha,
Nebraska, May 24. 1924.

183

The Journal of Accountancy
to determine whether the plan for future commercial conquest is
founded upon the rock of sound business judgment or upon the
shifting sands of imagination and fancy.
Scientific research has come to the aid of the industrial engineer
as well as of the electrical engineer. He need no longer be in
doubt as to his achievements, for he can test them; nor as to his
ambitions, for he can measure them. It has been a matter of only
a little more than a decade since various far-sighted institutions
began assembling data whereby industrial analyses could be
made, enabling one to determine, not only the standing of a given
unit in an industry at a given moment, but also, with a precision
no less exact, enabling one to point out the course that has been
pursued and the rate attained in reaching that standing; and, by
the same means, enabling one to foretell the fate of that industrial
unit, that is, whither it is bound and what factors are accelerating
or retarding its progress.
The balance-sheet of an industry is the summation of that in
dustry’s activities. It shows, or should show, not only the posi
tion attained by an enterprise, but also the manner of reaching
that point and the direction in which the enterprise is headed. It
should be made to answer the vital question, “Whence come you
and whither are you traveling?” as well as merely the categorical
question, “Where do you stand? ” If, by the proper use of avail
able data, one can construct a composite balance-sheet for a given
industry and then, by the proper use of analytical ratios, establish
the degree of normalcy attained by an individual unit of that in
dustry, it would appear that the balance-sheet becomes a vital,
throbbing, living index of industrial activity and its use much
greater than merely determining the position attained.
The various institutions and individuals that have been most
far-sighted in these matters have assembled data of great value to
the industrial managers in the various fields covered and of in
estimable value to those whose duty it is to make a scientific anal
ysis of an industry or an analysis of the success or failure of an
individual unit of such an industry.
For the purpose of such an analysis we will take up the flour
milling industry. In name no more prosaic industry could be
selected; but in achievement hardly any other industry offers
such a wide range of development over such a long period of time.
As a basis for this analysis, the following composite ratios are
produced.
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These ratios are compiled from data covering fifty-seven flour
mills of this country. No mill of less than eighteen-hundred
barrels daily capacity was considered. And when we stop to
consider the fact that there are less than one hundred flour mills
in the United States of a capacity greater than eighteen-hundred
barrels daily capacity, we shall have to admit that the data enter
ing into these composite ratios are not only representative but
trustworthy.
These composite ratios are grouped according to the facts they
disclose. First, we have the four static ratios; next, the four
velocity ratios; and last, but not least, the three efficiency ratios.
The static ratios, as is well known, merely indicate the present
momentary standing of the concern under process of analysis;
the velocity ratios indicate the direction in which the concern is
going and how fast it is making the trip; while the efficiency
ratios indicate the degree of efficiency attained in the financing,
the selling and the operating departments of the concern.
It must be remembered that while the analysis presented in
this paper concerns the flour-milling industry, the fundamental
principles abstractly considered are as applicable to any other
industry as to that of flour milling; and it must also be remem
bered that no trade secrets are divulged: everything contained
herein has been gathered from published reports, either by the
companies themselves, the milling journals, or the federal trade
commission.

The Working-Capital Ratio
First, we shall take up the much vaunted and greatly over
worked current ratio, called also the working-capital ratio. It is
well to remember that this ratio has been in the minds of account
ants, credit men and business men for many years. There is
nothing new about it. One should remember also that business
men generally have arranged for the fiscal closing of their books
to be at such a season of the year as will allow them to show the
greatest possible working-capital ratio, for they have been edu
cated to the belief that in seeking credit this ratio is the one that
receives the greatest consideration by the credit grantor. In
keeping with this erroneous idea the practice of window dressing
has become more or less common. By this practice the much
coveted two-to-one proportion is brought about, sometimes by
means that are neither sound nor ethical. Alexander Wall
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illustrates this by the story of the credit-seeking company which,
just before the closing of its books, had friends temporarily take
over certain securities and merchandise of the company, and
with the proceeds thus obtained, paid off a corresponding amount
of the liabilities, thus bringing about a higher ratio of current
assets to current liabilities. For, when the current assets are
in excess of the current liabilities, the subtraction of equal
amounts from both will result in a higher ratio, as the following
example will show:
Current assets

Current liabilities
$8,000
5,000

2.5 to 1

Deduct:

$20,000
5,ooo

Result:

$15,000

$3,000

5.0 to 1

Ratio

But the reverse of this is not true, for if the current assets are
less than the current liabilities the subtraction of equal amounts
from both will result in a lower ratio.
James H. Bliss in his Financial and Operating Ratios in Man
agement shows this ratio to be 1.98 to 1. This average is for a
group of seven mills covering a period of nine years. These
ratios run from 1913 to 1921, apparently without any regularity
whatever. It will be noted that the average, as established by
Mr. Bliss, lacks only .02 of equaling the coveted goal of “two to
one,” while our average is .05 in excess of that goal. One thing,
however, that should be remembered is that a ratio of approxi
mately 2.05 between current assets and current liabilities is a
healthy, normal average for the milling industry.
Now, what may we learn from this ratio? It is called the
working-capital ratio because the difference between the current
assets and the current liabilities represents the working capital of
an industry. Obviously, the further this ratio recedes from the
normal average the less healthy is the condition of immediate
liquidation of debts; and should the ratio decrease to unity, the
condition no doubt would be such as to make the prompt pay
ment of debts somewhat slow. On the other hand, the higher
the ratio, the healthier the condition of liquidity; and the debts of
the concern naturally would be met more promptly, bills being
discounted instead of being allowed to become past due and stale.
But however important this ratio might seem to be, it would
be very unwise to pin one’s faith to it,—as the other static, veloc
ity and efficiency ratios might disclose a condition which would
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discount this ratio; and even though it should show a five-to-one
result, it might be that a judgment based on it alone would be far
from correct.
Merchandise to Receivables

The second static ratio is that of merchandise to receivables.
Mr. Wall speaks of this ratio in inverse terms, that is, receivables
to merchandise. But from my analysis, the merchandise is
always in excess of the receivables in the milling industry; and in
keeping with the general idea of placing the larger of the terms
as the antecedent and the smaller as the consequent, I prefer
the ratio expressed as merchandise to receivables.
This ratio, as shown by the analysis, stands as 1.99 to 1. Thus,
the average merchandise inventory at a given time is nearly
twice the amount of the receivables inventory at the same time.
The fact that sales in this industry are on neither a cash basis nor
an open-account basis, alone, explains this. Many of the sales
are for cash on arrival of goods at destination. Especially is this
true of the car-lot trade. Hence we would not expect to find at
any given moment outstanding receivables equal to the mer
chandise inventory. As will be seen later, the merchandise
turnover is 1.10 monthly, or 13.20 annually, which is at the rate
of a complete turnover every twenty-eight days. This is an
approximate monthly turnover and inasmuch as the ratio of
merchandise to receivables is 1.99 to 1, the average turnover of
the receivables would be only one-half as great, were it not for
the cash sales, which do not show on the books as receivables at
any time.
It appears that since practically 48% of the net sales are of
this class, by eliminating this percentage, the true ratio of open
account sales to receivables becomes 1.186 monthly or 14.23
annually,—that is to say, there is a complete turnover of receiva
bles every twenty-six days, the average time outstanding for
open-account items. This would indicate that a large proportion
of those sales that are made on open account is paid for before
the expiration of the regular thirty-day term of maturity, for it is
a well known fact that many run beyond that period.
Since the ratio of sales to merchandise indicates a turnover
every twenty-eight days and since the ratio of open-account sales to
receivables indicates a turnover every twenty-six days, it appears
that the ratio of merchandise to receivables is a well-balanced
188
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ratio and represents the true condition of liquidity of receivables,
namely, that open account sales are made on a uniform monthly
basis, that slightly more items are paid for before maturity than
are allowed to go beyond that maturity (accounted for by the
regular trade discounts), and that the merchandise inventory is
kept practically at such a volume as to satisfy the requirements of
one month’s sales.
Net Worth to Liabilities
The next ratio to be considered is that of net worth to liabilities.
Here again I have placed the larger quantity as the antecedent
and the smaller as the consequent. As long as this ratio is one or
greater, dry rot has not yet set in. However, if this ratio falls be
low unity, it indicates that creditors are financing the concern to
greater degree than the owners themselves—hence the basic con
clusion that this ratio shows the margin of safety to the owners
and at the same moment the degree to which creditors are financ
ing the individual enterprise. In this industry the average ratio
of net worth to liabilities is 3.57 to 1. This would indicate a
healthy industrial condition. We must remember that in the
conduct of most business enterprises there is usually a dual owner
ship—that represented by the capital invested by the nominal
owners and that represented by the capital advanced by the
creditors to the nominal owners. If the liabilities of an enterprise
are equal to the net worth, it is obvious that the creditors’ owner
ship is in reality equal to the stockholders’ ownership, and that
they should therefore, theoretically at least, have as much to say
in the conduct of the business as the nominal owners themselves.
This fact has given rise to the practice among creditors of co
operating with one another and with the debtor company at any
time when this ratio has fallen dangerously close to unity. One
writer on this subject has said that for the liabilities to approach
as nearly as 75% to the net worth would indicate a very unstable
condition. But in the industry under consideration, since the
ratio of net worth to liabilities is as 3.57 to 1, the liabilities are
therefore only 28% of the net worth. This shows conclusively
that the industry is not in the habit of relying to an unsafe degree
upon the goodwill of its creditors for the financing of its business.

Net Worth to Fixed Assets
Net worth to fixed assets is ratio No. 4. This ratio determines
the industry’s policy of investing its profits; it demonstrates that
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the industry either has or has not over-invested in plant and
equipment. This ratio also brings out facts, with the velocity
ratios to be discussed later, which will disclose whether or not the
industry’s profits are being dissipated. If an enterprise should be
making large profits and those profits were not in evidence on the
balance-sheet in the form of increases to fixed assets or current
assets, or if they were not reflected in the surplus account, the un
divided profits account or any reserve, it would be logical to con
clude that they had been dissipated as rapidly as accumulated,
perhaps by speculation or some other well-known brand of prof
ligacy.
As Mr. Wall puts it: “It is not enough that an industry should
show an increase in net worth; it must make reasonable disposi
tion of this increase,—not disbursing it in dividends to an abnor
mal degree and not transforming this additional capital into fixed
capital beyond a reasonable proportion.”
Now, in this industry, as in any other, if we find that the ratio of
net worth to fixed assets is greater than unity, we know that the
owner’s investment is sufficient to offset the fixed or non-current
assets. Any excess above unity in this ratio indicates the degree
to which the current assets are the property of those who claim
ownership. This ratio in the milling industry, as shown by the
data assembled, is as 1.47 to 1, indicating a healthy and substan
tial condition. In fact, the average net worth is almost equal to
the combined value of fixed assets and merchandise inventories
and the amount in excess of fixed assets is more than sufficient to
liquidate all current liabilities. Expressed in another manner, if
this ratio were only as 1.37 to 1, it would still indicate that the
owners’ investment in the industry was sufficient to cover the
value of the fixed assets and pay off all liabilities. Hence a ratio
of 1.37 to 1, it seems, is a true measure of adequacy in this indus
try. Any decrease below this would seem unsafe, and the greater
the decrease the greater the degree of instability; on the other
hand, any increase above it would indicate additional safety and
stability. The analysis, therefore, shows the average net worth of
the industry to be 107% adequate, that is, the ratio of 1.47 is 7%
in excess of adequacy, if adequacy may be expressed as 1.37 to 1.
Sales to Receivables
Let us now consider briefly the four velocity ratios. The first
of these is sales to receivables. As has already been pointed out,
190

Operating Control Through Scientific Analysis

this ratio, taken in conjunction with the static ratio, merchandise
to receivables, indicates the progress of collections. The analysis
shows a sales-to-receivables ratio of 2.28 to 1 monthly, or 27.36
annually. This would indicate a turnover of receivables every
13.34 days; but, as previously stated, 48% of the sales in this in
dustry are never shown as receivables, as they are made on a cash
or arrival-draft basis. Hence only 52% are open-account sales.
This indicates an annual ratio of 14.23, a turnover of receivables
every 26 days. This ratio indicates the liquidity of sales, that is,
the comparative promptness of payment of the concern’s out
standing invoices for goods delivered on open account. Inas
much as the average open-account sale in this industry, as a whole,
is made on a thirty-day basis, we would expect to find between
open account sales and receivables a ratio of 12.17. But the ratio
that we have found is 14.23. Hence our ratio of sales to receiv
ables is 117% adequate, that is, it is 17% more favorable than is
necessary to meet the requirements of thirty-day terms of credit.

Sales

to

Merchandise

The ratio of sales to merchandise indicates the rapidity of the
merchandise turnover. In the analysis we find this ratio to be as
1.10 to 1, which expressed in terms of days, means, as previously
stated, that there are 13.20 stock turnovers per annum, or one
every 28 days. As the sales are made on average 30-day terms
the industry has only a month as a period of jeopardy. But the
jeopardy of loss is minimized by the fact that the purchases are
usually made only as orders are booked. Therefore in this indus
try there is in reality no period of inventory jeopardy, the average
inventory being approximately sufficient to fill the orders of only
one month, the average term of the sale.
To put it differently, since the average ratio of sales to receiv
able is 2.28 monthly or 27.36 annually and since the policy of a
concern would normally be to buy raw material only in such quan
tities as it may be sold and paid for as a finished product, we would
expect to find between sales and merchandise a ratio equivalent to
the sales-to-receivable ratio. But only 52% of these sales being
on open account, the ratio of sales to merchandise that we would
look for in this industry would be 14.23. But we have found the
ratio to be 13.20. This indicates a merchandise inventory
107.7% adequate, or 7.7% in excess of adequacy as expressed in
volume of sales and terms of credit.
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Net Sales to Net Worth

Net sales to net worth is the third velocity ratio and indicates
the activity of the owners’ investment. It is also a measure of
efficiency of the sales organization, for from it one can determine
whether or not the sales have decreased in volume to the point
where the business has become sluggish. This ratio is .37 to 1
monthly or 4.44 to 1 annually. Thus there is a turnover of the
net worth of the industry every 82.2 days. Since the first of the
efficiency ratios shows a ratio of .1176 to 1 between operating
profit and net worth, which is at a rate of 11.76%, since it is gener
ally conceded that a return of 12% on an investment in a manu
facturing industry is an adequate return, and, further, since any
change in the net worth or the sales would correspondingly in
crease or decrease the investment ratio, we must concede that our
ratio of net sales to net worth is an adequate ratio. In fact, it is
apparent that it is more than adequate, for the investment ratio is
based, as explained later, on operating profit (down to the point
before the payment of dividends and not taking into consideration
interest on investment).
Net Sales to Fixed Assets

The last of the velocity ratios, that of net sales to fixed assets, is
indicative of a concern’s general competitive position or the pro
ductivity of the plant. In this industry this ratio stands as .51 to
1 on a monthly basis or 6.12 annually. This indicates a turnover
every 59.6 days.
Efficiency Ratios

I have designated the three following ratios as efficiency ratios
because of the fact that a certain phase of industrial efficiency is
denoted by each.
1. The investment ratio, that of operating profit to net worth,
indicates return on capital invested or financial efficiency. In
determining the ratio, I had to resort to data outside the reports,
as the reports analyzed showed a remarkable paucity of informa
tion dealing with profit. On page 251 of Mr. Bliss’ statistics,
Financial and Operating Ratios, he analyzes seven mills over a
period of seven years each and finds an average of 11.76% per
annum. One of these companies is the fourth largest mill in the
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United States and averages 12% when standing by itself. The
federal trade commission’s report, which covers 130 mills over a
period of five years, shows a ratio of .091 to 1, or 9.1 %. But since
Mr. Bliss’ statistics cover a later period, namely, the years 1918,
1919, 1920 and 1921, his average is made use of in this paper,
though possibly the federal trade commission’s average is as
nearly correct.
2. The loss-and-gain ratio, that of operating profit to net sales,
indicates return on volume of business or sales efficiency.
In determining this ratio it was again impossible to get the data
necessary from the reports published. These data are not con
tained in any of the reports analyzed for the purposes of this
paper. I, therefore, made use of Mr. Bliss’ averages for the indus
tries with a narrow margin of profit on sales. He averages four
groups of this class of industry over a period of nine years and
finds the average of 3.9% as being indicative of surplus net profits
earned on sales. But operating profit, as it is used throughout
this paper, is equivalent to what Mr. Bliss terms surplus net profits
(being the profits before deducting dividends). These averages
are found in Financial and Operating Ratios at page 260.
The federal trade commission’s report shows a ratio of .0406 to
1 or a rate of 4.06%, but the commission’s report covers only five
years, 1913 to 1917 inclusive. To be consistent, I favor Mr. Bliss’
averages. They cover a much longer period of observation.
3. The expense ratio, that of operating expense to net sales,
indicates operating efficiency. As in the case of operating profits,
when I undertook to determine composite operating expenses, I
found that there was a dearth of data available for the purpose.
But to complete the normalcy analysis it was indispensable to
know the average operating expense.
I again resorted to the federal trade commission’s report, which
covers a period of five years. The commission found the operat
ing expense to be 10.6% of net sales, a ratio of .106 to 1. Desiring
to test the accuracy of this ratio, the files of the milling journals
were searched and they disclosed data, which when assembled
made it possible to find an average ratio of .093 to 1 or a rate of
9.3%, a difference of only 1.3%. Desiring to incorporate both
sources of information, I adopted the average of these two ratios,
which is .0995 to 1 or a rate of 9.95%. This ratio of operating ex
pense to net sales is indicative of the degree of operating efficiency
attained in the industry.
193

The Journal of Accountancy
Composite Balance-Sheet Ratios
Three Distinct Industries
Flour
milling
Current assets to current liabilities......... ... 2.05
Merchandise to receivables..................... .... 1.99
Net worth to liabilities............................
3.57
Net worth to fixed assets........................ .... 1.47
Static ratios

Net
Net
Net
Net

sales to
sales to
sales to
sales to

Velocity ratios
receivables............................ . ... 2.28
merchandise........................ .... 1.10
net worth............................. .............. 37
fixed assets.......................... .............. 51

General
stores*
3.66
3.125
3.03
6.28

.81
.26
.22
1.38

Retail
bakeries†
2.35
8.33
5.26
1.34
9.67
1.16
.29
•39

Efficiency ratios
Operating profit to net worth.................. .............. 0098
(Investment ratio)
Operating profit to net sales................... .............. 0390
(Loss and gain ratio)
Operating expense to net sales............... . .............. 0
. 995
(Expense ratio)

Now, having dwelt somewhat upon each of the groups of ratios,
viz.—static, velocity and efficiency, it is fitting to ask whether or
not can they be made to perform a useful function. I believe they
can, for with the composite ratios of a given industry at hand,
when analyzing an individual unit of that industry, it is possible
readily to ascertain to what degree of normalcy the concern has
attained; and, if abnormal or subnormal in any of its functions,
one can readily locate the particular phases of the concern’s activi
ties that are not normal.
But if no composite ratios have been compiled covering the in
dustry with which one is concerned, there may be compiled, from
the individual concern’s own records, ratios covering periods that
are known to be normal, and in this way the same analysis be
comes possible. There are many phases of ratio analysis that I
can not take up in this paper. But one must remember there are
certain differentials that should be taken into consideration.
These are known as the industrial differential, as is illustrated in
the comparative composite balance-sheet ratios. Here are the
ratios of flour mills, general stores and retail bakeries, shown in
* University of Nebraska, 158 general stores,
Velocity of ratios are expressed on monthly basis.
† Credit education committee,
Omaha association of credit men, Nebraska bakeries.
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columns to show the differences between these industries. And it
apparently would be misleading to consolidate these various in
dustries into one universal composite, for the differences are so
marked that no individual unit of any industry could be gauged
by it.
Also, there is the geographical differential. To be exact, one
should localize the units, bringing into the composite only those
units of the same region or district. The business of a milling
concern on the Pacific coast could not be properly analyzed by a
comparison with a composite consisting of the mills of the interior
of the country. They draw their supplies of wheat from different
regions, different freight rates apply and the manufactured prod
uct finds its way into different markets where entirely different
competitive factors enter into the business.
So also there is a seasonal differential. Perhaps it does not play
so strong a part in the general analysis as one might suppose at
first glance, for most concerns in a given industry are in the habit
of closing their books at a time in the year when the maximum of
advantage can be obtained by so doing; hence the analysis of a
going concern’s business would naturally be sought at that season
of the year when it is the practice in that industry to make a
cut-off of the business and determine its standing and its trend.
This, however, would not hold good when the necessity arrives (as
it very frequently does) for an accounting to be made on any day
in any month. Here we have the seasonal differential playing an
important part in the general analysis.
There is another differential that as yet has been kept somewhat
in the background. We know that even in the same industry, in
the same locality and at the same season, one concern may be
prospering while another may not. The personnel of one organi
zation may be made up of men of high efficiency while that of an
other may be made up of men of mediocre ability. For lack of a
better name, let us call this the personnel differential. It may
play an important part in the analysis of a concern’s activities.
But even if there are differentials to be taken into consideration,
we must recognize the fact that the scientific analysis of a business
may be had, if one has at his command the composite of the indus
try under consideration; for it furnishes a standard of normalcy
and any function of the concern that is not normal may be quickly
determined and a remedy may be pointed out.
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